Objective and setting: The national neonatal thyrotropin (TSH) screening data for 2000-2002 were analysed to assess the extent and severity of iodine deficiency in Latvia. Results: Elevated newborn TSH (45 mIU/l) decreased from 16.5 to 10. 4% and 8.4% in 2000, 2001 and 2002, respectively. For each year and in all regions, the prevalence of elevated newborn TSH was above the cut-off level indicative for a public health problem. A positive correlation (r ¼ 0.82, Po0.05) existed between elevated newborn TSH and low urinary iodine excretion among a nationwide sample of school children in 2000. Conclusion: Latvia is iodine deficient, putting each new generation at risk of preventable brain damage.
Introduction
The understanding has grown (Stanbury, 1994) that iodine deficiency in a population impacts on cognitive development and intellectual capacity. A meta-analysis (Bleichrodt and Born, 1994) of studies using neuromotor and cognitive function tests found an IQ difference of 13.5% on average between iodine-deficient and iodine-replete population groups. Together with findings from biomedical research, the model has emerged that the suboptimal IQ seen in iodine-deficient populations may be caused by low dietary iodine status in pregnancy, and is mediated through insufficient thyroid hormone availability to the developing neurons during fetal and early neonatal life (Delange, 2001; Morreale de Escobar, 2001) . Reduced IQ affects a child's ability of learning and earning later in life, which in the aggregate accumulates to lower economic functioning of communities and nations (Maberly et al., 2003) .
In 2000, the Latvia Food Centre organized a nationwide survey among school children (Selga et al., 2001) to assess the existence of iodine deficiency in the population and establish a baseline for future comparison. The median urinary iodine excretion (UIE) was 59 mg/l, indicative of mild iodine deficiency. The objective of the present study was to more accurately characterize the iodine nutrition status in Latvia on basis of the national neonatal thyrotropin (thyroid-stimulating hormone, or TSH) screening database of [2000] [2001] [2002] . Also, the newborn TSH data of 2000 were compared with the UIE among school children in the same year.
Materials and methods
Filter paper (Schleicher and Schuell 903, 3 mm) samples of whole blood, collected in maternities, delivery clinics and home visits scheduled between 2 and 5 days after birth, were processed for TSH by a sensitive enzyme immunoassay with fluorimetric detection (Neonatal hTSH FEIA Plus Test by Ani Labsystems, Finland) in the State Children's University Hospital, Riga. The detection limit of the assay (zero blanc) is 2 mIU/l. The assay sensitivity from regular TSH controls between 39 and 13 mIU/l was 4.5-7.0%, and in occasional controls at 3 mIU/l the variability was 14%. The laboratory has repeatedly demonstrated satisfactory performance in performing congenital hypothyroidism screening assays by participation in the Quality Assurance Program of Dried Blood Spot Assays of the US Centres for Disease Control and Prevention, Atlanta, Georgia, USA.
Records with improbable negative results or missing descriptive information were removed before statistical analysis. The remaining annual TSH data sets represented 93% of all newborns in Latvia for the 2000-2002 period. Elevated TSH (45 mIU/l) was defined as per international expert recommendations (WHO/UNICEF/ICCIDD, 2001). The one sample z-interval for population proportions was used to calculate 95% confidence intervals (Altman et al., 2003) , and the Cochran-Armitage test and w 2 test were applied to assess time trends and differences among regions, respectively. The Pearson moment correlation coefficient was calculated to compare UIE and TSH results.
Results
The national prevalence of elevated newborn TSH was 16.5% (95% CI 
Discussion and conclusion
In the past, the lack of obvious clinical signs of iodine deficiency in individuals has often misled clinicians and public health officials to assume that the iodine status of an affected population is adequate. The recognition has grown, however, that the effects of iodine deficiency on the development of the central nervous system may also occur in the absence of clinical signs in individuals (Stanbury, 1994; Delange, 1998; McElduff et al., 2002) . Since elevation of TSH in newborns signifies that the thyroid hormone supply to the developing brain cells is insufficient, this is the most meaningful test to predict possible mental impairment in a population (Delange, 1998) . Newborn thyroid screening is becoming universal in a growing number of countries, which would offer an all-inclusive epidemiological impact indicator for tracking iodine deficiency in a population and its disappearance or re-emergence (McElduff et al., 2002; Tylek-Lemanska et al., 2003) .
Together with a limited UIE survey among school children in 2000, the present newborn TSH analysis leads to the conclusion that Latvia, according to WHO/UNICEF/ ICCIDD guidelines, is mildly to moderately iodine deficient. On account of each indicator, the severity of iodine deficiency was highest in inland regions and lowest along the Baltic Sea coast. The co-occurrence of variations in the two indicators support the inference that each reflects the same underlying cause, namely iodine deficiency (McElduff et al., 2002) .
In view of discussions in the Parliament for the past years on the need to legislate for salt iodization, the media in Latvia has given increased attention to the issues of iodized household salt use. Perhaps the reduction of elevated newborn TSH with time may have been related to an increase in the use of iodized household salt in Latvia, but in the absence of data on iodized salt consumption or more recent UIE data, it is difficult to know the real cause of the decrease in neonatal TSH levels. Given the reduction with time, it may be reasoned that Latvia is set to reach the goal of IDD elimination by 2005, a benchmark accepted at the UN General Assembly's Special Session on Children (UNICEF, 2002) . This achievement is by no means assured, however, nor will the success of IDD elimination likely be sustainable, without the iodization of the edible salt for human consumption (UNICEF-WHO Joint Committee on Health Policy, 1994). In any case, the national neonatal thyroid screening database is a valuable source for the monitoring of trends over time associated with the national policy decisions to improve iodine nutrition in the population of Latvia (Zimmermann et al., 2005) . the data in the Ministry of Health and State Statistical Agency. RH Gyurjyan received partial funding from the Transcultural Fund, Emory University. 
